I
N recent years noninvasive automatic blood pressure recorders have been developed in an attempt to record blood pressure more accurately than has been possible with instruments affording isolated measurements 1 
"
5 often collected under psychologically unfavorable conditions. 4 ' 6^ Most of these new recorders still present limitations with regard to accuracy. 9 " 13 Also, there are problems with the intermittency of the readings, usually at intervals of 5 to 30 minutes, which means a maximum of a few hundred values in 24 hours. This number is a minute fraction of the many thousand values that make up a 24-hour blood pressure profile. Our study investigates whether this limitation affects the accuracy of the results.
Methods
Our study was performed on 20 hospitalized subjects all with uncomplicated untreated essential hypertension of mild or moderate degree. In each subject arterial blood pressure was invasively recorded for 24 hours with the Oxford technique, 14 -15 the arterial cath- 
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eter being implanted percutaneously in a radial artery. During the recording the subjects were free to move within the hospital area and to engage in recreational and social activities as inpatients not confined to bed.
Each recording was analyzed by a computer (PDP 11/34) that sampled the blood pressure signal every 60 msec and calculated for each pressure wave the systolic, diastolic, and mean arterial pressures. These values were stored on a magnetic disk to be later analyzed by two different methods. First, the average systolic, diastolic, and mean arterial pressures were calculated for the whole 24-hour recording period by making use of all available values, i.e., the values of all pressure waves. Second, the average systolic, diastolic, and mean arterial pressures over 24 hours were also calculated by making use of the data of single pressure waves regularly taken at intervals of 5, 10, 15, 30, or 60 minutes. The results obtained by this latter method, which simulated intermittent blood pressure measurements, were compared with those obtained by the former method in which measurements were virtually continuous.
In each subject, calculation of average 24-hour systolic, diastolic, and mean arterial pressures was ac- companied by calculation of their respective 24-hour standard deviations. Also, in this instance a comparison was made of the results obtained through continuous and variably intermittent analyses of the data. In this way it was possible to assess whether intermittent blood pressure measurements could evaluate blood pressure variability precisely, a phenomenon that is important for understanding cardiovascular regulation 16 " 18 and which may also represent an independent risk factor in hypertension.
The results were separately analyzed for each patient and also calculated as means ( ± SE) for the whole group of patients. Before performing the 24-hour blood pressure recording, all patients gave free and informed consent to the procedure.
Results
The average 24-hour mean arterial pressure obtained in each subject by continuous analysis of the 24-hour recording is shown in table 1. Comparison of the data obtained by the continuous and intermittent measurements of the blood pressure tracing are shown in figures 1,2, and 3. In each patient the intermittent measurements provided average values for systolic, diastolic, and mean arterial pressure that were close (and often identical) to those obtained by the continuous measurements. This occurred when the intervals between the intermittent measurements were set at 5, 10, or 15 minutes, and also (with a slightly greater approximation) when the intervals were set at 30 minutes. Even prolongation of the intervals to 60 minutes 
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caused only small differences to appear in only few subjects. When expressed as average data for all patients ( fig. 4) , the 24-hour readings provided by the intermittent measurements at 60-minute intervals differed from those obtained through continuous measurements by no more than 2-3 mm Hg. For the intermittent measurements at shorter intervals, these differences were 1 mm Hg or less. The results obtained for mean arterial pressure variability are shown in table 1 and figure 5, which compare the data obtained by continuous and intermittent measurements. The 24-hour standard deviations of mean arterial pressure that were obtained by intermittent and continuous measurements differed much more than the average 24-hour mean arterial pressure values. When the intervals between the intermittent measurements were 5, 10, or 15 minutes, the differences with the data obtained by continuous measurement were in the range of ± 10%. When the intervals were of 30 or 60 minutes, the differences remained within a similar range in a number of subjects, but when the intervals were 24 hours, the differences increased in a number of patients, to produce erratic results. Similar results were obtained for standard deviations of systolic and diastolic blood pressure. With regard to the second issue of our study, the standard deviations of the 24-hour blood pressure values were also not too different when derived by intermittent blood pressure measurements or by continuous blood pressure analysis. However, for intervals of measurements of 5 to 15 minutes, these differences encompassed a range of ± 10%, and this was much more than the ± 1 % to 2% difference found for the mean blood pressure values. Furthermore, in a number of subjects (about 30%) the differences in the standard deviation for blood pressure became larger, and often much so, for intermittencies of 30 or 60 minutes. This may be explained simply in statistical terms: according to the inference formulas, when the sampling size is reduced the potential error in estimating the true variance of the population under study progressively increases, and the rate of this increase largely exceeds that which characterizes the error in estimating the mean of the same population. At any rate, it is clear that intermittent blood pressure measurements may assess blood pressure variability less precisely than is the case with mean blood pressure values. In particular serious errors may occur if blood pressure assessments are too far apart from each other.
Discussion
